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Concentration Methods for Analysis and
Toxicity Testing1

Before trace amounts of constituents in aqueous solutions as complex
mixtures can be chemically analyzed, the solutions must be concen-
trated. This step is necessary so that a sufficient mass of chemicals
can be obtained for separation and subsequent identification. An
analogous situation exists for determining the toxicity of such
unknown or mostly unknown trace constituents in waters of environ-
mental or public health concern.

The choice of method or combination of methods for concentration
depends on such factors as volatility of the constituent to be
tested, the degree of concentration required, and the toxicological
test system to be used.

As reported by Jolley (1980), Kopfler (1980) divides concentra-
tion methods into two basic categories:

1.   Concentration: That is, those processes in which
water is removed and the dissolved substances are left
behind. Examples are freeze concentration, lyophiliza-
tion (freeze drying), vacuum distillation, and membrane
processes such as reverse osmosis and ultrafiltration.
A common disadvantage to these methods is that
inorganic species are concentrated along with the
organic constituents.

2.   Isolation: That is, those processes in which the
chemicals are removed from the water. Examples are
solvent extraction and adsorption on resins.

This chapter focuses primarily on trace organic chemicals, a
major concern in wastewater treatment systems. However, many of the
principles and concerns apply to inorganic constituents as well. The
utility of concentration techniques for subsequent bioassay and toxic-
ity testing is also discussed; many of these same considerations are
also relevant to analyzing and monitoring reuse systems.

Although a variety of methods have been reported for concentrating
organic (and inorganic) solutes in water, the following sections are
confined to reverse osmosis and macroreticular resins. At present,
these procedures hold the most promise for concentrating the greatest

Appendix A for further details.
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